SUMMARY The diets of 53 Southampton children who had had appendicitis were compared with those of two sets of age-sex matched controls using a seven-day weighed food record. One set of controls comprised classmates ofthe cases; the other was a random sample ofall schoolchildren in the city. The cases weighed less and were shorter in height; they had lower intakes of energy, all the main nutrients and water. The differences in weight and water intake were statistically significant. Low water intake was identified as a risk factor independent ofother factors. Consumption ofdietary fibre from cereals and vegetables in relation to total energy intake and body weight was similar in cases and controls.
The aetiology of acute appendicitis remains unknown. The evidence in support ofdietary causes, in particular lack ofcereal fibre,' 2comes largely from international comparisons and is inconclusive.3 Case-control studies of diet have given inconsistent results. [4] [5] [6] [7] [8] In only two studies, however, was diet measured by a more precise method than a single interview. Both these studies were based on small numbers ofcases and had limited statistical power. We describe a casecontrol comparison of 53 cases and 97 controls in which diet was assessed by a 7-day weighed food diary.
Method
The study was an extension of an earlier one. 4 The cases selected were a consecutive series of 55 schoolchildren aged 13 to 15 years who had undergone emergency appendicectomy during 1981-4 and were resident in Southampton. Acute appendicitis had been confirmed by macroscopic and histological examination. Each case was seen between one and 12 months after the operation.
For each case two controls who had not had appendicitis were selected. The first was drawn randomly from the class register ofthe case; the second was a child randomly selected from the Southampton school registers. The controls were matched for sex and year of age and were seen within one month of the case.
With help from their parents, each case and control weighed and recorded all food and drink consumed during one week. The height and weight of each child were measured.
For two cases neither control completed the weighed food record and they were therefore excluded. In the analysis the results for the initial 30 cases, previously reported, were combined with those for the subsequent 23. With this number of cases recording diet over seven days, and with estimated between-and within-person variances in intake derived from the Cambridge Family Food Survey,9 this combined study had an estimated 80% chance of detecting a difference (at the 5% significance level) of 3 0g in average daily fibre intake between the cases and both control groups combined.
Two way analysis of variance was used to test for differences in body size and nutrient intake between cases and their matched controls and between the two control groups.
Results
The cases comprised 34 However, using the method ofSouthgate et al,°0 cereal fibre consumption from bread and other cereal foods was lower among the cases, 7-8g compared with 9 1g. This difference was not statistically significant (p = 0 07). Individual total fibre intakes ranged from 8-7g to 37T7g in the cases and from 8-4g to 34-3g in the controls. Among the cases and controls there was a positive correlation between the mean daily intakes of fibre and energy (r=0-65, p< 001). When fibre intake is expressed in relation to energy there was no significant difference between cases and controls in either cereal or vegetable fibre. The mean total fibre intake ofcases was 2-17g/lOOOkJ compared with 2-18g/lOOOkJ in the controls.
The variables analysed in tables 1 to 3 were considered together in a logistic regression for matched cases and controls using the observed values." Only weight and water intake made significant independent contributions to relative risk of appendicitis. Grouping the data in thirds, the relative risk of appendicitis among children in the lower third of weight distribution was twice that of those in the upper third (table 4). The risk in the lower third of water intake distribution was three times that in the upper third.
Discussion
In this study diet was measured by a seven-day weighed food record, a more precise method than those used in previous case-control studies of appendicitis. The subjects were children, among whom the incidence of appendicitis is highest. The only other study which used a food record rather than dietary recall was restricted to adults and the food portions were unweighed.8 Extension of our initial study to 53 cases and 97 controls has given it statistical power to detect small differences in dietary intake.
The mean weights and heights of the cases were less than those of both sets of controls, classmates, and randomly selected Southampton schoolchildren 318 (table 1) . The lower weight of cases could reflect an anorectic response to appendicectomy. However, when the cases were subdivided according to interval between operation and interview, the energy intakes did not increase with increasing interval. Furthermore, the short stature of cases indicates that anorectic response could not be the sole explanation of the case-control differences. Although the social class distributions of cases and controls are similar, the shorter stature of cases could nevertheless reflect socioeconomic differences which independently influence growth and susceptibility to appendicitis.
The water intake of the cases was less than that of both sets of controls (table 2) . Multiple logistic regression showed that water had an effect that was independent of other factors, and lower intake was associated with a relative risk of 3 0 (table 4), with 95% confidence interval (1.1-8.7). The mechanism underlying this association is unknown. Bowel movement frequency and therefore, by implication, bowel transit time were not related to water intake in the cases and controls.
The mean intake of dietary fibre was lower in the cases (table 3) . The difference was dependent on intake of cereal rather than vegetable fibre. However, the cases ate less of all the major nutrients, and there is no difference between cases and controls if fibre intake is expressed in relation to total energy consumption. Multiple logistic regression showed that fibre had no independent effect on appendicitis. In a recent casecontrol study in Washington State, USA, there was no statistically significant difference in total fibre intake of 135 children who had undergone appendicectomy and 212 controls.7 There was, however, a significant negative trend in relative risk with increasing intake of certain fibre-containing foods, namely, whole-grain breads and cereals. These findings were based on telephone interviews with parents, enquiring solely about fibre-containing foods. Our study shows that such data cannot be interpreted in the absence of information on other nutrients, water, and body size, and the conclusion that "a liberal intake of wholegrain breads and cereals may decrease the risk of appendicitis during childhood" is not justified.
In Sweden, the diets of 31 adult patients with appendicitis were compared with those of 30 agematched hospital controls using a seven-day food diary.8 The mean fibre intake of cases was lower than that of controls after allowance for their lower energy intake. However, in Hong Kong diet histories showed no difference in the dietary fibre intake of67 cases and controls (Donnan and Ho, unpublished data). Two studies in Britain, using dietary histories, also showed no case-control differences.
Case-control studies therefore do not provide consistent evidence to support the hypothesis that lack M Nelson, J Morris, D J P Barker, and S Simmonds of dietary fibre is a cause of appendicitis. Furthermore, analysis of the time trends of appendicitis in Britain during this century does not support a close association with either cereal or vegetable fibre consumption.
A recent comparison of acute appendicitis rates during 1978-82 and diet in 59 areas of England and Wales revealed no correlation with cereal fibre intake but a negative correlation with consumption of nonpotato vegetables, particularly green vegetables and tomatoes, and a positive correlation with potato consumption.'2 Green vegetables and tomatoes could protect against appendicitis through mechanisms associated with fibre, whose chemical composition differs in vegetables and cereals. However, this protective effect has not been revealed in a casecontrol study in one town.
